Supplemental Figures
. Characterization of the hC4BP core complex. The relative arrangement of the two ring forming helices can be described by the distortion angle α/β and the tilting angle γ. . Sequence alignment of all seven hC4BP α-chains in the crystal structure. Residues color is referring to atomic mobility of Cα-atoms as displayed in Fig. 3e of the main manuscript (see also scale bar at bottom right corner).
Fig. S5
. CD spectra of hC4BP 7α dissolved in 10 mM sodium phosphate buffer pH 7.0 recorded over a temperature gradient from 35°C to 95°C. The characteristic maxima at 190 nm and 215 nm of structure determining alpha helices retain over the temperature gradient. Path length of used cuvette was 1 mm, each temperature was measured ten times, scanning speed: 60 nm/min, sample concentration 0.1 mg/ml. C4BP from G. gallus shows the same N-as well as C-terminal flexibility as hC4BP (Fig. 5) . (c) Bottom view of superposition of hC4BP and ggC4BP. Helices for hC4BP and ggC4BP are displayed as cylinders with large and small diameter, respectively. hC4BP is colored white (helix 1) and light orange (helix 2). ggC4BP is colored brown (helix 1) and dark grey (helix 2). Disulfide bonds are colored as in (a). (Fig. 4 ) the gC4BP heptamer ((a) PDB code: 2YF2) has three distinct rings that stabilize it. Interestingly, the first two rings (blue (c) and orange (c)) are akin to that of human C4BP in that an alternating glutamate and residues form salt bridges. Unlike in human C4BP the gC4BP third ring (green (d)) is also formed by salt bridges with an alternating glutamate and lysine residue. The ring diameter of the third ring (d) is about 7 Å smaller than that of the corresponding ring in hC4BP (Fig. 2) .
Fig. S9. (a)
Renaturation of hC4BPα and Trx-hC4BPα. Samples were mixed with 10 mM DTT and 0.5 M Urea and incubated at 100°C for 5 min. Ιn lane one each protein sample was directly transferred after heat incubation into buffer containing 8 M urea, where DTT was omitted. The second sample was incubated overnight at room temperature and the third sample dialysed overnight in PBS. Prior to loading on an SDS-PAGE all samples were incubated at 100°C for 10 min in buffer containing 8 M urea without DTT. Please note: the continuous pixel line close to the 7x Trx-α band is an acquisition artefact and has not been removed or changed. (b) Attempt to generate the hetero oligomer assembly of α-chain and Trx fused β-chains of hC4BP. The samples in lane one and two were treated similar to (A) C4BP 7α-chain and TrxC4BPβ were mixed in equal concentration of 0.1 mg/ml. First sample was not dialysed, second one was. The control sample (untreated) in lane three was neither mixed with DTT nor urea but dialysed. Bands inbetween the labelled bands refer to degradation products of the -chain and for lane two and three to minor oligomers of the C4BP -chain (see Fig. S6 ).
Fig. S10
. ESI LCMS measurement of purified SeMet labeled hC4BP α-chain. In order to observe monomeric protein, sample was applied with DTT added. hC4bpα Met: 7398,40 g/mol (calc. mass), hC4bpα SeMet: 7492,19 g/mol (calc. mass), hC4bpα SeMet: 7492,10 g/mol (meas. mass). Labeled main peaks indicate monomeric hC4BPα containing two selenomethionine residues. Note: preceding every main peak unlabeled protein is also measured.
Fig. S11.
Alignment of all variants of human C4BP oligomerization domain used in this study. Note: every construct contains the N-terminal seven amino acids linker sequence SMGAHMG. Except for the truncation variants, each construct has an additional isoleucine at the Cterminus. Numbering of amino acids and mutations is according to the wild type sequence of human C4BP. Secondary structure alignment was performed using PDB file 4B0F. Consensus was calculated using a threshold of 50%, position of cysteine residues is indicated by green numbers. Tables   Table S1 . Crystallographic data collection (a) and refinement statistics (b) of hC4BP SeMet.
(a) (b)
*Values in parentheses correspond to the highest resolution shell. 
Supplemental Experimental Procedures
Purification of hC4BP M2A M6A SeMet
Methionine-auxotrophic E.coli strain B834(DE3) was grown in 8x1 liter LB rich medium. Cells were washed three times before inoculation of 8x1 l M9 minimal medium. The supplement contained: thiamine, trace minerals and 50 mg selenomethionine. Protein production was induced by adding 0.5 mM IPTG (final concentration) and carried out 3 h at 30°C. Cells were harvested by centrifugation: 6660 rpm, 13 min, 4°C and stored at -80°C until further use.
Collected cell pellets were thawed and pooled for downstream processing. Cell disruption was carried out with a french press at 1200 PSIG (3 passages). Cell debris was separated by centrifugation at 15,000 rpm, 20 min, 4°C. Supernatant was sterile filtered with a 0.45 µm syringe filter and immediately applied to 1 ml His trap columns (two in a row) on an Äkta purifier system (GE Healthcare).
The elution fractions with 200 mM and 500 mM imidazole were pooled and TEV cleavage (TEV protease generated in house, ratio 1:25) was carried out overnight.
TEV-cleavage mixture was dialyzed against 5 liter 1xPBS overnight and applied to a second IMAC for separation of the His-tag containing thioredoxin and hC4BP. Due to minimal interaction with the column matrix, hC4BP eluted at 20 mM imidazole. This step was performed on a gravity column containing approximately 3 ml bead slurry (Chelating Sepharose FF, GE Healthcare). The flow through, wash and 20 mM imidazole fraction, which contained the untagged protein, were pooled and concentrated using a Centricon Vivaspin 15 (MWCO 10 kDa, Sartorius) to a final volume of ~1 ml. Final purification was performed on a size exclusion column (Superdex 75 pg 16/60) on an Äkta purifier system (flow rate: 2 ml/min, buffer: 50 mM NaCl, 50 mM Tris/HCl pH 7,8). Incorporation of selenomethionine was verified by ESI LCMS measurement (Fig. S10 ).
CD-Spectroscopy
Lyophilized protein was resuspended in degassed and sterile filtered 10 mM sodium phosphate buffer pH 7.5 to a final concentration of 0.1 mg/ml. CD-spectroscopic measurements were performed on a Jasco J-810 Spectropolarimeter using a cuvette with 1 mm path length. The protein sample was analyzed over a temperature gradient from 35°C to 105°C. Each temperature was measured ten times from 250 nm to 190 nm; scanning speed was 60 nm/min (Fig. S4 ).
Molecular Assembly
Predictions of multimeric assemblies were performed using Parallel Optimization [SG])=2±0.5 Å. Chain A was extracted from the 7α crystal, and used as basic unit for assembly prediction. Two POW runs were performed: one to generate a 6-fold symmetry, and one to generate a 8-fold one. Circular symmetry was imposed, the assembly internal radius was set to be 9±3 Å, while individual monomers were allowed to freely rotate. PSO searches were launched using 80 particles, 200
iterations and 3 repetitions. POW default values were used for PSO behavioral parameters.
For both the 8 and 6 models, no solution matched the filtering criteria (fitness smaller than 0). However, in both cases the 10 best models clustered in a unique structure (RMSD < 1 Å) that respected all the provided geometric constraints, and presented just few mild clashes, causing the score to become greater than 0.
Minimizing the structure's energy with 1000 steepest descent steps, as detailed in main text, could easily solve the clashes.
